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Sirs: 

1. I, Michael John Bradley Kutryk, a citizen of Canada, residing at 106 Millwood 
Road, Toronto, Canada M4S 1 J7, Canada declare as follows: 

2. I am employed as a physician and professor specializing in interventional 
cardiology at St. Michael's Hospital, a teaching affiliate of the University of 
Toronto Medical School, Toronto, Canada. 

3. I have my own research laboratory at St. Michael's Hospital and have numerous 
publications in the field of cardiovascular research. My curriculum vitae is 
attached (Exhibit 1). 
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4. I am also a co-inventor of the invention disclosed by and claimed in the 
referenced application. As such, I am familiar with the state of the art at the time 
the invention was made and have direct knowledge of the referenced application 
and its prosecution history. 

5. I understand that the Examiner has issued a final Office Action in the referenced 
application and has rejected the pending claims as obvious over the publication to 
Dekker A., et al M Thrombosis and Haemostasis, "Improved Adhesion and 
Proliferation of Human Endothelial Cells on Polyethylene Precoated with 
Monoclonal Antibodies Directed Against Cell Membrane Antigens and 
Extracellular Matrix Proteins", F.K. Schattauer Verlagsgesellschaft mbH 
(Stuttgart) 66(6): 715-724 (1991) ("Dekker") in combination with US 5,310,669 
to Richmond et al. ("Richmond") and, in some instances, with yet another 
reference. 

6. For the reasons set forth herein, I respectfully yet strongly disagree with the 
Examiner. At the time the claimed invention was made, a person of ordinary skill 
in the art would not have been motivated to combine Dekker and Richmond with 
a reasonable expectation of successfully arriving at the claimed invention. 

7. Dekker tried to solve a problem using ex vivo "seeded vascular grafts," which is 
not the subject matter of the claimed invention. Richmond discloses fullerene- 
coated surfaces such as those of Petri dishes, for use, for example, in culturing 
homogeneous cell populations in vitro. However, there is no suggestion in 
Richmond to coat a medical device for implantation which is designed to capture 
progenitor and endothelial cells in vivo to form functional endothelium in situ. 

8. Even the Examiner has acknowledged that the respective disclosures of Dekker 
and Richmond are limited to in vitro studies under static conditions. However, at 
page 12 of the final Office Action, the Examiner states that combination of prior 
art, including Dekker and Richmond, would produce a structure that "allows for 
in vivo attachment of cells". 

9. At the time the claimed invention was made, a person of ordinary skill in the art 
would have reasonably expected that shear forces, i.e., in vivo under conditions of 
flow, would quickly wash off any surface-adsorbed antibodies as disclosed by 
Dekker and Richmond. Therefore, contrary to the Examiner's position, in vivo 
capture of circulating endothelial cells and proliferation of captured cells to bring 
about an inhibition of restenosis would not and could not have reasonably been 
expected in view of the prior art. Therefore, it is my opinion that a person of 
ordinary skill in the art would not have been motivated to combine Dekker and 
Richmond with a reasonable expectation of successfully producing the claimed 
medical device for implantation into a patient, wherein the medical device has a 
coating comprising a matrix layer and antibodies with specificity to bind cell 
surface antigens of endothelial cells, or progenitors thereof, in vivo. 
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10. Our experiments have surprisingly shown that a single type of antibody which 
binds a specific cell membrane antigen can be utilized to capture cells in vitro or 
in vivo, and support proliferation of the immobilized cells. This is evident by in 
vitro and in vivo experiments that my laboratory have performed with different 
substrates of materials, typically used in medical devices, which were tested using 
antibodies and matrices of the claimed invention on the following configurations: 
(a) uncoated material substrates of medical devices; (b) material substrates of 
medical devices coated with a matrix; and (c) medical devices coated with a 
matrix and antibody. 

11. It took Applicants numerous attempts, and entailed many hours of difficult 
experimentation, to identify the types of biocompatible matrices as well as the 
types of antibodies suitable for coating medical devices to promote 
reendothelialization of an implant at the site of injury and thus prevent restenosis. 
As stated in the specification, thickening of the blood vessels wall occurs after 
implantation of a stent due to smooth muscle cell proliferation (See e.g., page 11, 
lines 7-15). 

12. Unexpectedly, our experiments have shown that the claimed medical devices 
inhibit restenosis. For example, experiments were conducted in which coated and 
uncoated stents were implanted into the coronary arteries in the hearts of male 
Yorkshire swine. The implants were left in the swine for a period of 28 days, at 
which time the arterial segments containing the implants were removed and 
processed for studies. Histological photomicrographs of cross-sections through 
coronary arteries of explants from these studies are shown in Figures 1A-1F 
(attached as Exhibit 2). Figures 1 A, IB and IC are low magnification showing 
the circumference of the arteries, whereas Figures ID, IE and IF, respectively, 
are a higher magnification from experiments of stents (medical devices): 



STENT SURFACE 
CONFIGURATIONS 


CROSS-SECTION THROUGH 
CORONARY ARTERIES OF 
EXPLANTS 


no coating (bare 316L stainless steel 
stent) 


1A 


ID 


a 316L stainless steel stent coated 
with a synthetic matrix of the 
invention, in this case a 
(carboxymethyl dextran ("Dextran") 
matrix 


IB 


IE 


a 316L stainless steel stent coated 
with a Dextran matrix and anti-CD34 
antibody 


IC 


IF 



NEWYORK5U0118vl [51I0118_1.DOC] (2K) 



USSN 09/808,867, filed 15 March 2001 
9[ Attorney Docket No. 1 1 33279-0003 

Page 4 of 6 

As can be seen from the photomicrographs (Exhibit 2), the stents coated with 
Dextran and anti-CD34 antibody (Figures 1C and IF) shows a remarkably thinner 
blood vessel wall and a larger luminal diameter than the uncoated or Dextran- 
coated devices (Figures 1 A, IB, ID and IE). Attached as Exhibits 3 and 4 are 
representative scanning electron micrographs of struts from stent explants which 
had been coated with Dextran, or coated with Dextran and anti-CD34 antibody 
prior to implantation into a swine artery. As can be seen in the micrographs taken 
at 1 hour after implantation (Exhibit 3), the Dextran/antibody-coated stent was 
rapidly covered with progenitor endothelial cells when compared to the stent 
coated with Dextran alone, and by 48 hours (Exhibit 4), it shows a confluent layer 
of endothelium when compared to Dextran alone. 

13. Similarly, we performed in vitro experiments using stainless steel discs coated 
with a fullerene matrix with or without a layer of anti-CD34 antibodies attached 
to the fullerene matrix. Progenitor cells isolated from blood donated by healthy 
human volunteers were isolated with anti-CD34 antibody attached to magnetic 
beads from the samples, and incubated with the fullerene-coated and fullerene- 
plus-antibody-coated samples for 7 days. The samples were fixed in 2% 
paraformaldehyde, washed and stained with a nuclear stain, Propidium iodide, 
and counter-stained with anti-vascular endothelial growth factor receptor-2 (anti- 
VEGFR-2, specific to endothelial cells) secondary antibody conjugated with 
fluorescein isothiocyanate (FITC) and visualized under a confocal microscope. 
Photomicrographs of each sample were taken. Figures 2A-2D (Exhibit 5) provide 
representative data from the experiments. As shown in Figures 2 A and 2B, the 
fullerene-coated stainless steel discs did not show progenitor cell attachment to 
the discs, as no significant VEGFR-2/FITC fluorescence was present on this disc. 
However, the fullerene-antibody-coated disc in Figures 2C and 2D show 
numerous adherent cells on the disc as demonstrated by the fluorescence 
emanating from the cells' surfaces. 

14. Moreover, we conducted similar studies using expanded polytetrafluoroethylene 
(ePTFE) as a substrate coated with biocompatible matrices, including Dextran and 
gelatin with or without anti-CD34 antibodies. The graft models were incubated 
with human progenitor cells in an in vitro environment and samples were taken at 
various times post-incubation. Exhibit 6 is a graph showing the number of cells 
that adhered to the surface of the graft model at the various times. The graph 
shows that the number of cells attached to the surface of the samples was 
significantly greater for those samples coated with a matrix and the antibody. 
Exhibit 7 shows a bar graph of the results in which it is evident that the claimed 
medical device coated, with a layer of matrix and an anti-CD34 antibody, shows a 
5-fold increase in the amount of cells attached on the surface as compared to bare 
ePTFE. 

15. With specific regard to Dekker, a polyethylene substrate is coated with two 
different types of adsorbed antibodies (Fab fragment), i.e., one antibody against 
an endothelial cell surface antigen and a second antibody directed against 
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extracellular matrix protein. Dekker reports that cell proliferation was completely 
absent and even detachment of the endothelial cells occurs on the polyethylene 
substrate coated with adsorbed antibodies. Dekker further reports that two types 
of antibodies are required to obtain endothelial cell proliferation in vitro (see page 
722; column 1, lines 52-56; column 2, last paragraph; Figs. 5 and 6). Contrary to 
Dekker, our data show that a single type of antibody which binds a specific cell 
membrane antigen can be utilized to capture cells in vitro or in vivo, and support 
proliferation of the immobilized cells in both instances. This is evident by in vitro 
and in vivo experiments. Additionally, Dekker concluded that the use of whole 
antibody would not be feasible, since the "[p]latelet activation by adsorbed intact 
antibody is probably mediated by the Fc parts of the IgG molecules." This is 
contrary to our findings, as all of the in vivo experiments presented herewith were 
performed using intact antibodies on the coating. As such Dekker can be said to 
teach away from the claimed invention. 

16. With specific regard to Richmond, the disclosure is limited to cell culture 
substrates for in vitro biological applications, e.g., growing cells in Petri dishes. 
Richmond is silent with respect to any actual medical application, and there is 
nothing in Richmond to suggest that cells growing on the static culture substrates 
disclosed by Richmond could withstand shear forces in vivo under conditions of 
flow. Therefore, a person of ordinary skill in the art would reasonably expect that 
any surface-adsorbed antibodies disclosed by Richmond would be quickly washed 
off by such in vivo shear forces. Accordingly, at the time the claimed invention 
was made, Richmond did not and could not offer a reasonable expectation of 
successfully using a fullerene-coated substrate to promote the attachment of 
endothelial cells in vivo in the first place, which attachment would result in 
proliferation of the cells, and formation of functional endothelium in vivo. 

17. Furthermore, Richmond does not disclose a fullerene matrix with specific 
antibodies attached thereto for binding endothelial cells. Our own studies 
presented above under paragraphs 12-14, particularly those in paragraph 13, show 
that medical devices having different synthetic or naturally occurring matrices in 
the coating, for example, Dextran, fullerene and gelatin, in combination with the 
antibody of the claimed invention resulted in specific binding to an endothelial 
cell surface antigen, proliferation of the bound cells and inhibition of restenosis. 
These results were unexpected and not predictable from Richmond, whether taken 
alone or in combination with Dekker. 

18. Finally, our data described in paragraph 13 above show that a single antibody 
specific to an endothelial cell surface antigen in combination with a fullerene 
matrix in the coating of the medical device promotes increased binding and 
proliferation of endothelial cells, and is contrary to the data in Dekker et al. and 
Richmond et al. which, respectively, assert that two antibody types are needed for 
in vitro cell growth (Dekker at Abstract) and that growth factors are required in 
the incubation medium to promote in vitro cell growth (Richmond et al. col. 3 
lines 48-64). 
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19. In my experience, it is not possible to predict with reasonable certainty the 

properties that a medical device will exhibit in vivo when compared to in vitro 
since the conditions vary tremendously. The fact that the present coating on the 
medical device yielded the reported results was unexpected and could not have 
been reasonably predicted. 

I further declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements, and 
the like, so made are punishable by fine or imprisonment, or both under Section 1001 
of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of an^ patent issued thereon. 



Signed in full: 




Dated: 



0<lr 
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